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Hydrogen Intensity Mapping

Map galaxy spatial distribution to constrain dark energy

Traditional Redshift Survey
e.g SDSS, DES, DESI
‘galaxy points”

21cm Intensity Maps
sampled continuous field

Angular resolution easy Redshift resolution easy
Redshift resolution harder  Angular resolution harder



How do you do it?

“Tianlai” new radio telescope array in western China

Special purpose
telescope
design
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Photometric + Intensity Mapping Better Together
spectral resolution of HI intensity mapping survey
angular resolution photometric optical / IR survey

Naive Combination:
iInverse variance weighted estimates in k-space
Op/p(k) = (Topt(k)* OP/PHI(k) + THiI(k)> dP/Popt(k))/(Topt(k)? + OHi(k)*)
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In linear (homogeneous Gaussian) theory this is optimal.
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NON-GAUSSIAN INTENSITY MAPS
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We can nearly resolve galaxy structures in redshift space.
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HIM has “BIG” Future

1 10 100 1000
Z

only 21cm line emission visible from dark ages



Data Challenge (pathfinder)
natural DOE entry point
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This requires
ignificant resources
and some planning.
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Fast Radio Bursts (FRBs

Kom =
OM 21TmgcC

Geckos
Stick with
a Charge

A Toggle for
Consciousness

Exoplanet
Recall

The
Dread of
Solitude
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RADIO BURS [ S
FROM DEEP SPACE

As more flashes
are detected,
astronomers seek
explanations




What produces Fast Radio Bursts?

“Trest me I »r a Lheori st

unknown

detecting a counterpart
(optical) would help clarify

GUESS: merging neutron star
binaries (CBC - compact
binary coalescence)

CBC timescale of a few msec
matches FRBs timescale

CBCs generate copious
amounts of low frequency
electro-magnetic (EM) energy

It has generally been thought
that this lo-frequency EM
does not “get out”




Dispersion Measure Distance
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pre-calibrated since neo we know precisely from CMB

0z~0.04 with up to ~104/day (?)
Could they replace SNe-la?



Could Radio Techniques
Dominate Cosmological Surveys in
the Coming Decades?

Should DOE get into this game early?



